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(54) Needle device with retraction means 

(57) The invention relates to needle-like members 
adapted for insertion at a selected site within the body 
of a subject, the invention providing a needle device 
(250) comprising a lower surface (251) adapted for ap- 
plication towards the skin of a subject, attaching means 
(270) for securing the lower surface relative to the skin, 
and a needle (213) having a pointed end adapted to pen- 
etrate the skin of the subject. The needle is mounted for 
movement between an extended position in which the 
needle projects relative to the lower surface and a re- 



tracted position in which the needle is retracted relative 
to the lower surface. The needle device further compris- 
es release means which can be operated from a first 
condition through an intermediate condition to a second 
condition , whereby operation of the release means from 
the first to the intermediate condition causes the needle 
to be moved from the extended position to the retracted 
position, and operation of the release means from the 
intermediate to the second condition causes release of 
the attaching means. 
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Description 

[0001 ] The present invention generally relates to nee- 
dles or needle-like members adapted for insertion at a 
selected site within the body of a subject for subcutane- 
ous, intravenous, intramuscular or intradermal place- 
ment, the needle being carried by a device comprising 
a lower surface adapted for application towards the skin 
of a subject. In specific embodiments, the invention re- 
lates to infusion needles for the infusion of a drug, or to 
needle-formed sensors. 

BACKGROUND OF THE INVENTION 

[0002] In the disclosure of the present invention ref- 
erence is mostly made to the treatment of diabetes by 
injection or infusion of insulin, however, this is only an 
exemplary use of the present invention. 
[0003] Portable drug delivery devices for delivering a 
drug to a patient are well known and generally comprise 
a reservoir adapted to contain a liquid drug and having 
an outlet in fluid communication with a hollow infusion 
needle, as well as expelling means for expelling a drug 
out of the reservoir and through the skin of the subject 
via the hollow needle. Such devices are often termed 
infusion pumps. 

[0004] Basically, infusion pumps can be divided into 
two classes. The first class comprises relatively expen- 
sive infusion pumps intended for 3-4 years use, for 
which reason the initial cost for such a pump often is a 
barrier to this type of therapy. Although more complex 
than traditional syringes and pens, the pump offer the 
advantages of continuous infusion of insulin, precision 
in dosing and optionally programmable delivery profiles 
and user actuated bolus infusions in connections with 
meals. 

[0005] Addressing the above problem, several at- 
tempts have been made to provide a second class of 
drug infusion devices that are low in cost and convenient 
to use. Some of these devices are intended to be par- 
tially or entirely disposable and may provide many of the 
advantages associated with an infusion pump without 
the attendant cost and inconveniencies, e.g. the pump 
may be prefilled thus avoiding the need for filling or re- 
filling a drug reservoir. Examples of this type of infusion 
devices are known from US patents 4,340,048 and 
4,552,561 (based on osmotic pumps), US patent 
5,858,001 (based on a piston pump), US patent 
6,280,148 (based on a membrane pump), US patent 
5,957,895 (based on a flow restrictor pump (also know 
as a bleeding hole pump), US patent 5,527,288 (based 
on a gas generating pump), or US patent 5,814,020 
(based on a swellable gel) which all in the last decades 
have been proposed for use in inexpensive, primarily 
disposable drug infusion devices, the cited documents 
being incorporated by reference. 
[0006] The disposable pumps generally comprises a 
skin-contacting mounting surface adapted for applica- 



tion to the skin of a subject by adhesive means, and with 
the infusion needle arranged such that in a situation of 
use it projects from the mounting surface to thereby pen- 
etrate the skin of the subject, whereby the place where 
5 the needle penetrates the skin is covered while the ap- 
pliance is in use. 

[0007] The infusion needle may be arranged to per- 
manently project from the mounting surface such that 
the needle is inserted simultaneously with the applica- 
nt? tion of the infusion pump. Examples of this configuration 
can be found in US patents 2,605,765, 4,340,048 and 
in EP 1 1 77 802. Although this configuration provides a 
simple and cost-effective solution, the actual user-per- 
formed piercing of the tissue with the needle is often 
15 problematic as people who are not experts in medicine 
are usually insufficiently practised to place such a nee- 
dle correctly and they often suffer from a fear of the likely 
pain. Although not relating specifically to infusion 
pumps, US patent 5,851,197 discloses an injector in 
20 which an infusion set comprising a skin-mountable sur- 
face with a protruding needle can be mounted, the in- 
jector upon actuation driving the entire infusion set into 
contact with a skin portion whereby the needle is insert- 
ed through the skin. 
25 [0008] Addressing the above problem, infusion pump 
devices have been proposed in which the pump device 
is supplied to the user with the needle in a retracted 
state, i.e. with the distal pointed end of the needle "hid- 
den" inside the pump device, this allowing the user to 
30 place the pump device on the skin without the possibility 
of observing the needle. When firstthe needle is hidden, 
at least some of the fear is overcome making the intro- 
duction of the needle in a second step less problematic. 
US patents 5,858,001 and 5,814,020 disclose infusion 
35 devices of this type in which an infusion needle is ar- 
ranged in an upper housing portion pivotably arranged 
relative to a base plate portion. In this way the user can 
introduce the needle by pressing the upper portion into 
engagement with the base plate portion. 
40 [0009] To further reduce the fear and pain associated 
with the introduction of the needle, many recent pump 
devices have been provided with actuatable needle in- 
sertion means, which just has to be released by the user 
after which e.g. spring means quickly will advance the 
45 needle through the skin. 

[0010] For example, US patent 5,957,895 discloses a 
liquid drug delivery device comprising a bent injection 
needle which is adapted to project through a needle ap- 
erture in the bottom surface of the housing in a situation 
50 of use. A movable needle carrier is disposed in the hous- 
ing for carrying the injection needle and for causing the 
injection end of the needle to project through the needle 
aperture upon movement of the needle carrier. 
[0011] US patent 5,931 ,814 discloses an infusion de- 
55 vice having a housing with a drug reservoir, an infusion 
needle (or cannula) communicating with the reservoir 
means for insertingthe needle, and pump means fordis- 
charging the reservoir contents through the needle. The 
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needle is fixed relative to the housing and projects be- 
yond the lower skin-contacting surface of the housing to 
the depth required for injection. The needle is surround- 
ed by a protective element which is moved by spring 
means from a first end position in which the protective 
device projects beyond the lower surface of the housing 
and beyond the needle to a second end position in which 
the protective device does not project beyond the un- 
derside of the casing. An advantage of this design is that 
the needle is arranged in a fixed position relative to the 
reservoir. WO 02/1 5965 discloses a similar infusion de- 
vice in which a base plate member acts as a protecting 
element until an upper part of the device, to which the 
needle is fixed, is moved down into engagement with 
the base plate member. 

[0012] In the devices disclosed in US patents 
5,957,895 and 5,931 ,814the needle is automatically in- 
serted by the release of pre-tensioned spring means ar- 
ranged within the devices, whereas in the device known 
from WO 02/15965 the needle is inserted by the user 
actively moving the hidden needle. 
[001 3] By providing needles which can be inserted af- 
ter the device has been applied to akin of the user, the 
risk of needle injuries prior to insertion is reduced, just 
as the user is not visually confronted with the needle. 
However, when the device is to be removed from the 
skin of the user the same problems appear again, i.e. 
the used needle projecting from the lower surface of the 
device represents a risk of injury just as the user is vis- 
ually confronted with the needle. In fact, the risk of se- 
rious injuries is considerably higher as the used needle 
has been exposed to the patient's blood or body fluids, 
this especially presenting a risk to other persons than 
the user such as health care personal. 
[0014] Addressing this problem, WO 02/02165 dis- 
closes a needle device having a needle retraction mech- 
anism that retracts the needle upon removing the device 
from the skin surface. In this device the mechanism 
"senses" when a portion of the device has been re- 
moved from the skin surface. US patent 5,931 ,814 dis- 
closes a dermally affixed injection device in which a pro- 
tective element can be moved to cover the needle, the 
protective element being actuatable before or after the 
device has been removed from the skin surface of the 
user. 

[0015] Before turning to the disclosure of the present 
invention, a different type of device relying on the inser- 
tion of a needle or needle-like structure will be de- 
scribed. 

[0016] Although drug infusion pumps, either disposa- 
ble or durable, may provide convenience of use and im- 
proved treatment control, it has long been an object to 
provide a drug infusion system for the treatment of e.g. 
diabetes which would rely on closed loop control, i.e. 
being more or less fully automatic, such a system being 
based on the measurement of a value indicative of the 
condition treated, e.g. the blood glucose level in case of 
insulin treatment of diabetes. 



[001 7] A given monitor system for measuring the con- 
centration of a given substance may be based on inva- 
sive or non-invasive measuring principles. An example 
of the latter would be a non-invasive glucose monitor 
5 arranged on the skin surface of a patient and using 
near-IR spectroscopy, however, the present invention is 
concerned with the introduction of a transcutaneous de- 
vice such as a needle-formed sensor element. 
[001 8] The sensor may be placed subcutaneously be- 
10 ing connected to external equipment by wiring or the 
substance (e.g. fluid) to be analysed may betransported 
to an external sensor element, both arrangements re- 
quiring the placement of a subcutaneous component (e. 
g. small catheter or tubing), the present invention ad- 
75 dressing both arrangements. However, for simplicity the 
term "sensor" is used in the following for both types of 
elements introduced into the subject. 
[0019] Turning to the sensor elements per se, rela- 
tively small and flexible electrochemical sensors have 
20 been developed for subcutaneous placement of sensor 
electrodes in direct contact with patient blood or other 
extra-cellular fluid (see for example US patent 
5,482,473) , wherein such sensors can be used to obtain 
periodic or continuous readings over a period of time. 
25 Insertion devices for this type of sensors are described 
in, among others, US patents 5,390,671, 5,391,950, 
5,568,806 and 5,954,643 which hereby are incorporat- 
ed by reference. 

[0020] More specifically, US patent 5,954,643 dis- 
30 closes an insertion set comprising a mounting base sup- 
porting a proximal end of a flexible thin film sensor, the 
sensor including a distal segment with sensor elec- 
trodes thereon which protrudes from the mounting base 
fortranscutaneous placement, whereinthesensordistal 
35 segment is slidably carried by a slotted insertion needle 
fitted through the assembled base. Placement of the in- 
sertion set againstthe patient's skin causes the insertion 
needle to pierce the skin to carry the sensor electrodes 
to the desired subcutaneous site, after which the inser- 
40 tion needle can be slidably withdrawn from the insertion 
set. A similar arrangement is known from US patent 
5,568,806. 

DISCLOSURE OF THE INVENTION 

45 

[0021] Having regard to the above-identified prob- 
lems, it is an object of the present invention to provide 
a needle device comprising needle retraction means 
which is easy to use and provide a high degree of safety 
50 against needle injuries. The deviceshould allowforeasy 
and swift, automatic needle retraction, yet being reliable 
and convenient in use. The device should be compact 
in size and be designed for cost effective manufacturing. 
[0022] Correspondingly, a needle device is provided, 
55 comprising a lower surface adapted for application to- 
wards the skin of a subject, attaching means for secur- 
ing the lower surface relative to the skin, and a needle 
having a pointed end adapted to penetrate the skin of 
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the subject. The needle is mounted for movement be- 
tween an extended position in which the needle projects 
relative to the lower surface and a retracted position in 
which the needle is retracted relative to the lower sur- 
face. The needle device further comprises release 
means operatable from a first condition through an in- 
termediate condition to a second condition, whereby op- 
eration of the release means from the first to the inter- 
mediate condition causes the needle to be moved from 
the extended position to the retracted position, and op- 
eration of the release means from the intermediate to 
the second condition causes release of the attaching 
means. 

[0023] The lower surface may be a mounting surface 
adapted for application against the skin of a subject (e. 
g. user or patient). The mounting surface may be held 
in contact with the skin by attaching means external to 
the mounting surface (e.g. coupling means allowing the 
needle device to be coupled to a skin mountable device, 
or an adhesive bandage) or by adhesive means provid- 
ed on the mounting surface. The lower surface may also 
be adapted for mounting towards the skin via an inter- 
posed component of a skin mountable device, e.g. a 
skin mountable device may comprise a receiving portion 
to which the needle device is attached, the needle being 
inserted into the skin through an aperture in the receiv- 
ing portion. 

[0024] In case adhesive means is provided on the 
mounting surface, the release means may comprise 
gripping means connected to a peripheral portion of the 
mounting surface, whereby operation of the gripping 
means from a first to an intermediate condition causes 
the needle to be moved from the extended position to 
the retracted position, and operation of the gripping 
means from the intermediate to the second condition 
causes the mounting surface to be pulled off the skin of 
the subject. As appears, whereas needle retraction may 
be considered an "action" which may take place in a 
fraction of a second, the removal (i.e. pulling off) of the 
adhesive mounting surface from the skin may be char- 
acterized as a "process", correspondingly, the period of 
time when operating the release means from the inter- 
mediate to the second condition may be somewhat long- 
er than operating the release means from the first to the 
intermediate condition. 

[0025] In exemplary embodiments the release means 
comprises needle retraction means operatable between 
a first position in which the needle projects relative to 
the lower surface and a second position in which the 
needle is retracted relative to the lower surface, the nee- 
dle retraction means being moved between its first and 
second positions when the gripping means is operated 
from the first to the intermediate condition. In this way 
the movement of the needle is not necessarily directly 
linked to the actual movement of gripping means, e.g. 
the gripping means may be used to release a pre-ten- 
sioned retraction mechanism. Further, the needle re- 
traction means may be operatable connected to the 



gripping means by an intermediate member allowing 
movement of the gripping means to be transferred to the 
needle retraction member, e.g. by a pulling string orstrip 
of material. 

5 [0026] In exemplary embodiments attaching means 
comprises a sheet member having an upper surface 
connected to the lower surface of the needle device, and 
a lower adhesive surface, the gripping means being 
connected to the sheet member, advantageously in the 

10 form of a tab formed integrally with the sheet member. 
To protect the needle device against accidental removal 
(e.g. during sleep or exercise) the sheet member advan- 
tageously extends from the periphery of the mounting 
surface. The sheet member may be of any suitable ma- 

15 terial, e.g. woven or non-woven medical grade materials 
normally used for this purpose. 

[0027] The needle device may be delivered to the us- 
er in an initial condition with the needle extending from 
the lower surface, such that the needle is introduced 
20 through the skin as the needle device is mounted rela- 
tive to the skin surface, however, in exemplary embod- 
iments the needle is mounted for movement between 
an initial position in which the needle is retracted relative 
to the lower surface and the extended position in which 
25 the needle projects relative to the lower surface. To pre- 
vent re-use of the needle, the needle device may com- 
prise locking means for locking the needle in the retract- 
ed position after a single reciprocation of the needle 
from the initial position to the extended position and to 
30 the retracted position. 

[0028] As mentioned above, the needle device of the 
present invention may comprise needles of different 
types. For example, the needle may be a hollow needle 
or cannula for the infusion of a drug, or the needle may 
35 be in the form of a needle-formed sensor. The needle 
device may be in the form of an infusion set comprising 
a fluid conduit adapted for connection to a drug delivery 
device or adapted for connection to such a fluid conduit. 
[0029] The needle device may also be in the form of 
40 a drug delivery device, further comprising a housing pro- 
viding the lower surface, a reservoir adapted to contain 
a liquid drug and comprising an outlet means allowing 
the needle to be arranged in fluid communication with 
an interior of the reservoir, and expelling means for, in 
45 a situation of use, expelling a drug out of the reservoir 
and through the skin of the subject via the needle. 
[0030] The above-described drug delivery device 
may also be provided as two units, e.g. a needle unit (or 
needle device) as disclosed above, in combination with 
50 a pump unit, the pump unit comprising a mounting sur- 
face adapted for application against the skin of a sub- 
ject, a reservoir adapted to contain a liquid drug and 
comprising an outlet means allowing the needle to be 
arranged in fluid communication with an interior of the 
55 reservoir, and expelling means for, in a situation of use, 
expelling a drug out of the reservoir and through the skin 
of the subject via the pointed end. The attaching means 
is adapted for securing the needle unit to the pump unit 
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and thereby relative to the skin of the subject. In such a 
combination operation of the release means from the 
first to the intermediate condition causes the needle to 
be moved from the extended position to the retracted 
position, and operation of the release means from the 
intermediate to the second condition causes release of 
needle device from the pump unit. 
[0031] The above concept can be regarded as a mod- 
ular system providing a number of advantages. For ex- 
ample, a given pump unit (either a prefilled pump or a 
pump adapted to be filled by the user) may be used a 
number of times with a new needle device. Further, both 
the pump unit and the needle unit may be supplied in a 
number of variants, e.g. different types of prefilled 
pumps containing different amounts of different drugs, 
or different types of needles having different lengths. 
The needle unit may also be in the form of a needle sen- 
sor and the "pump unit" may correspondingly be in the 
form of a device adapted to transmit and/or process data 
acquired via the sensor. 

[0032] In exemplary embodiments a receiving portion 
of the pump unit and a corresponding portion of the nee- 
dle device comprise releasable coupling means allow- 
ing the needle unit to be secured to and released from 
the pump unit, the coupling means preferably being of 
mechanical, interlocking nature. 
[0033] As for the above-disclosed "unitary" needle de- 
vice, the needle may be mounted for movement be- 
tween an initial position in which the needle is retracted 
relative to the lower surface and the extended position 
in which the needle projects relative to the lower surface. 
Advantageously, the needle is moved from its initial to 
its extended position when the needle unit is secured to 
the pump unit. Also, the needle unit may comprise lock- 
ing means for locking the needle in the retracted position 
after a single reciprocation of the needle from the initial 
position to the extended position and to the retracted 
position, thereby helping to prevent accidental needle 
injuries as well as reuse of the needle. 
[0034] For all of the above embodiments in which a 
fluid communication is established between a needle 
and a reservoir, this may be provided either via a direct 
connection between the needle and the reservoir (e.g. 
by penetrating a septum of the reservoir) or indirectly (e. 
g. via connection to a structure in flow communication 
with the reservoir, e.g. the outlet of a suction pump draw- 
ing drug from a reservoir). 

[0035] In order to provide a skin mountable medical 
device, e.g. of the above-discussed types, with an ex- 
tended operational life, the medical device may be at- 
tached to a base plate unit comprising a mounting sur- 
face with means having an adhesive surface, the med- 
ical device and the base plate unit comprising mating, 
releasable coupling means allowing the medical device 
to be secured to the base plate unit a given number of 
times. The medical device may be a unitary drug deliv- 
ery device or a unitary sensor device, or it may be a mod- 
ular device comprising e.g. a pump unit and a needle 



unit or a sensor unit and a skin-penetrating sensor nee- 
dle. 

[0036] To extend the operational life of a medical de- 
vice comprising an adhesive mounting surface, it may 

5 be provided with a first peelable sheet having an upper 
surface and an adhesive lower surface, the upper sur- 
face being adapted for peelable attachment to the ad- 
hesive surface of the mounting surface. Advantageous- 
ly, at least one further peelable sheet is provided, each 

10 further peelable sheet comprising an upper surface and 
an adhesive lower surface, the first and the further 
peelable sheets being arranged in a stacked arrange- 
ment with their respective upper surfaces attached to 
the overlying adhesive surface. Indeed, such a stack 

15 may be used in combination eitherwith askin mountable 
medical device comprising an adhesive mounting sur- 
face or in combination with a base plate unit as de- 
scribed above. 

[0037] As used herein , the term "drug" is meant to en- 

20 compass any drug-containing flowable medicine capa- 
ble of being passed through a delivery means such as 
a hollow needle in a controlled manner, such as a liquid, 
solution, gel or fine suspension. Representative drugs 
include pharmaceuticals such as peptides, proteins, 

25 and hormones, biologically derived or active agents, 
hormonal and gene based agents, nutritional formulas 
and other substances in both solid (dispensed) or liquid 
form. Correspondingly, the term "subcutaneous infu- 
sion" is meantto encompass any method in which a nee- 

30 die device is inserted at a selected site within the body 
of a patient for subcutaneous, intravenous, intramuscu- 
lar or intradermal delivery of a drug to a subject. Further 
the term needle or needle device (when not otherwise 
specified) defines a piercing member (including an array 

35 of micro needles) adapted to be introduced into or 
through the skin of a subject. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 [0038] In the following the invention will be further de- 
scribed with references to the drawings, wherein 

figs. 1 A and 1B show in perspective views situations 
of use for a first embodiment of a drug delivery de- 
45 vice, 

fig. 2A shows a needle unit, 

fig. 2B shows an exploded view of the needle unit 
50 of fig. 2A, 



figs. 3A and 3B show cross-sectionals view of the 
needle unit fig. 2A mounted to a drug delivery de- 
vice as shown in fig. 1A, 

figs. 4A and 4B show in perspective partially cut- 
away views delivery devices corresponding to figs. 
1Aand1B, 
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figs. 5Aand 5Bshow in perspective views situations 
of use a further embodiment of a drug delivery de- 
vice, 

figs. 5C and 5D show in perspective views further 
embodiments of a drug delivery device, 

fig. 6 shows an embodiment of a needle subunit, 
and 

figs. 7A-7E show different expelling means suitable 
for use with drug delivery devices. 

[0039] In the figures like structures are identified by 
like reference numerals. 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0040] When in the following terms as "upper" and 
"lower", "right" and "left", "horizontal" and "vertical" or 
similar relative expressions are used, these only refer 
to the appended figures and not to an actual situation of 
use. The shown figures are schematic representations 
for which reason the configuration of the different struc- 
tures as well as there relative dimensions are intended 
to serve illustrative purposes only. 
[0041] Fig. 1A shows a perspective view of medical 
device in the form of a drug delivery device in accord- 
ance with aspects of the invention. More specifically, fig. 
1 A shows a drug delivery device 250 arranged on a skin 
surface of user and in a situation of use just prior to the 
user removing the device from the skin. The drug deliv- 
ery device comprises a housing 201 with a lower surface 
attached to an upper surface 271 of a flexible sheet (or 
patch) 270 ; the sheet comprising a lower adhesive sur- 
face allowingthe device to be mounted on askin surface 
of a user as shown. When supplied to the user, the ad- 
hesive surface is advantageously covered with a peela- 
ble release liner. The device further comprises a drug 
reservoir, a subcutaneous needle as well as expelling 
means (see below) for expelling the drug from the res- 
ervoir to the user via thesubcutaneously arranged nee- 
dle. The needle is arranged in a needle unit having a 
carrier 230 pivotally connected to the housing. Corre- 
sponding to the situation shown in fig. 1 A the needle is 
in an extended position with its pointed needle end in- 
serted subcutaneously in the user. To protect the deliv- 
ery device against accidental removal (e.g. during sleep 
or exercise) the sheet and its lower adhesive surface 
272 is somewhat larger than the lower surface of the 
housing, the sheet thereby providing a border 273 
around the device. The sheet also comprises a tab 
member 275 formed integrally with sheet. The tab is rel- 
ative long allowing it to be folded in a zigzag configura- 
tion upon the border with only a short gripping portion 
276 extending from the border, the gripping portion al- 
lowing the tab to be gripped by the use as shown. 
[0042] When the user intends to remove the delivery 



device from the skin surface, the user grips the gripping 
portion of the tab and pulls it in a first direction substan- 
tially in parallel with the skin surface, by which action 
the zigzag folded tab unfolds to its full length as shown 
5 in fig. 1 B. As also shown a pulling member in the form 
of a flexible strip 277 is attached at one end to the tab 
and at another end to a needle retraction member (see 
below) arranged within the housing, the pulling member 
extending through an opening 278 in the housing. As 
the tab is unfolded the pulling member is moved and the 
thereto attached retraction member pivots (or releases) 
the needle unit from an extended position in which the 
needle projects relative to the lower surface to a retract- 
ed position in which the needle is retracted relative to 
the lower surface, this as indicated by the carrier 230 
being moved to a position in which it projects relative to 
the housing. When the needle has been withdrawn from 
the skin, the user uses the now unfolded tab to pull off 
the entire delivery device from the skin surface, for ex- 
ample by pulling the tab in a direction away from the skin 
surface (not shown). 

[0043] As appears from the above, release means in 
the form of the tab has been operated from a first initial 
condition (corresponding to fig. 1 A) through an interme- 
diate condition (corresponding to fig. 1B) to a second 
condition (not shown), whereby operation of the release 
means from the first to the intermediate condition has 
caused the needle to be moved from an extended posi- 
tion to a retracted position, and operation of the release 
means from the intermediate to the second condition 
has caused release of the attaching means in the form 
of the adhesive sheet from the skin surface. 
[0044] As illustrated, the tab is moved in a first direc- 
tion in parallel with the skin surface, however, asthestrip 
277 is flexible, the user may operate the tab also be- 
tween the first and intermediate positions by pulling in 
a direction away from the skin surface, e.g. perpendic- 
ularly. 

[0045] Before turning to the description of the retrac- 
tion mechanism, the needle unit 200 as shown in figs. 
2A and 2B will be described. More specifically, fig. 2A 
shows a needle unit 200 comprising a needle carrier 230 
to which a U-formed needle 210 and a cover member 
220 are attached. The needle comprises a first needle 
portion 21 3 having a first pointed end adapted to pene- 
trate the skin of a subject, and a second needle portion 
214 in fluid communication with the first needle portion 
via an intermediate needle portion 215 and having a 
second pointed end, the two needle portion being ar- 
ranged substantially in parallel with each other corre- 
sponding to the legs of the U-formed needle. The carrier 
comprises gripping means 231 , 232 for holding the nee- 
dle, hinge means 233 allowing the needle unit to be piv- 
otally connected to a delivery device, and first and sec- 
ond hook members 236, 235 intended for engagement 
with the delivery device (see below). 
[0046] The cover member is made from a deformable 
elastic or non-elastic material and comprises first and 
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second collapsible cover portions 221 , 222 encapsulat- 
ing the first respectively the second needle portions, the 
cover portions being collapsible from an initial configu- 
ration surrounding the needle portions to a collapsed 
configuration (e.g. in the form of an elastic rubber cover 
as shown or a telescoping arrangement) wherein the 
needle portions extend through the cover portions (see 
below). In the shown embodiment the cover portions are 
in the form of a bellows and a rounded cylinder, however, 
they may have any configuration allowing them to col- 
lapse. The two cover portions are connected by an in- 
termediate portion 225 which in combination with the 
carrier forms a conduit providing fluid communication 
between the first and second enclosures formed by the 
two cover portions, the intermediate portion comprising 
a window 226 closed by a paper sheet 227. The paper 
sheet is penetratable to sterilizing gases (e.g. water va- 
pour or ethylene gas) yet provides a sterility barrier for 
the encapsulated, this allowing sterilization of the en- 
closed needle. 

[0047] Although not essential for the present inven- 
tion, the needle may be mounted for movement between 
an initial position in which the needle is retracted relative 
to the lower surface allowing the delivery device to be 
handled and mounted on a skin surface without the nee- 
dle projecting from the lower surface thereof, and an ex- 
tended position in which the needle projects relative to 
the lower surface thus allowing a drug to be delivered, 
this as corresponding to the fig. 1 A situation. 
[0048] Correspondingly, figs. 3A and 3B show partial 
cross-sectionals view of the needle unit 200 incorporat- 
ed in the drug delivery device 250. For illustrative pur- 
poses, the sheet member 270 is not shown. The drug 
delivery device comprises a base plate 251 with a lower 
skin mountable surface 252 and an aperture 253, a 
housing member255 forming asecondary reservoir256 
containing a drive fluid (see description of the fig. 7D 
embodiment below) and in which a flexible, bag-like 
drug reservoir 260 is arranged, the drug reservoir com- 
prising a needle-penetratable elastomeric septum 261 . 
The needle unit is pivotally connected to the housing 
member corresponding to a hinge 234, the carrier 230 
thereby forming a lid member. In the shown embodiment 
the lid member is part of a relatively small needle unit, 
however, the lid may also be formed integrally with the 
housing member, the two portions being connected by 
e.g. a film hinge, in which case the needle unit would 
incorporate a portion of the drug delivery device. 
[0049] Fig. 3A shows the delivery device in an initial 
state in which both of the needle portions 213, 214 are 
sterilely enclosed within the collapsible cover portions 
221 , 222. Fig. 3B shows the delivery in a state of use in 
which the lid has been moved into locking engagement 
with the needle retraction member by means of the hook 
member 236 (see below). During this operation the first 
needle portions is moved through the aperture in the 
base plate, thereby penetrating the skin of the user 
when the delivery device has been mounted on a skin 



surface, and the second needle portion penetrates the 
reservoir septum to thereby establish fluid communica- 
tion between the reservoir and the needle. As appears 
from the figure, during this operation the cover portions 
5 221 , 222 collapses as they are moved into engagement 
with the base plate respectively the septum, the pointed 
needle portions thereby penetrating the covers. After 
use the movement of the needle unit is reversed to 
thereby withdraw the used needle into the device and 
de-connectthe needle from the reservoir to thereby stop 
the flow and/or prevent leakage. 
[0050] Figs. 4A and 4B show the delivery device 250 
in the same situations of use as shown in figs. 1A and 
1 B respectively, the figures showing the retraction mem- 
ber 280 and its relationship with the needle unit 200 and 
the pulling member 277 and tab 275. More specifically, 
the needle retraction member is operatable between a 
first position in which the needle projects relative to the 
lowersurface and a second position in which the needle 
is retracted relative to the lower surface, wherein the 
needle retraction member is moved between its first and 
second positions when the tab and the pulling member 
is operated between the first and intermediate condi- 
tions as described above. 

[0051] The needle retraction member is attached to 
the pulling member 277 and comprises a first hook 
member 281 adapted to engage the first hook member 
236 on the needle unit when the latter is moved from its 
initial position to its extended position (see fig. 4A), an 
upwardly sloping ramp surface 282 and a flexible arm 
with a second hook member 283. When the user oper- 
ates the tab from its initial folded configuration to its ex- 
tended configuration (see fig. 4A) the pulling member 
moves the retraction member from its first to its second 
position, whereby the first hook member 236 of the nee- 
dle unit first disengages the first hook member 281 on 
the retraction member and thereafter slides upwardly on 
the ramp thereby pivoting the needle unit to its retracted 
position, and the second hook member 283 engages a 
mating structure (not shown) of the delivery device 
thereby locking the retraction member in its second po- 
sition. To prevent the needle unit from pivoting further 
upwardly the second hook members 235 on the carrier 
(see fig. 2B) engages the housing whereby the needle 
unit is securely locked in its retracted position. To pre- 
vent accidental withdrawal of the needle during use, the 
needle retraction member advantageously is arranged 
such that a given resistance has to be overcome in order 
to move the retraction member from its first to its second 
position, e.g. by using the hook member 283 to releas- 
ably lock the retraction member in its first position. 
[0052] With reference to figs. 1 -4 a unitary delivery de- 
vice has been described in which the inserted needle is 
retracted before the skin-mountable delivery device is 
detached from the skin of the user, however, the princi- 
ples of the present invention may also be implied in other 
configurations. 

[0053] Correspondingly, with reference to figs. 5A and 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 1 502 613 A1 



14 



5B a second embodiment of a drug delivery device will 
be disclosed in which a separate needle unit is releas- 
ably attached to a skin-mountable pump unit. The pump 
unit is adapted to be mounted on the skin of a user and 
used for a given number of days during which the deliv- 
ery needle can be exchanged any desired number of 
times. 

[0054] More specifically, the delivery device 1 00 com- 
prises a skin-mountable pump unit 101 to which a nee- 
dle unit 1 50 is releasable attached. The pump unit com- 
prises a housing portion 110, in which a reservoir and 
expelling means are arranged, and from which a base 
plate portion 120 with an aperture 121 extends, the 
housing and the base plate portions forming a common 
lower mounting surface arranged on a flexible adhesive 
patch member 1 70 comprising a lower adhesive surface 
allowing the pump unit to be mounted on the skin of a 
user, the upper surface of the base plate portion and the 
adjacent part of the housing portion forming a receiving 
portion for the needle unit. When supplied to the user, 
the adhesive surface is advantageously covered with a 
peelable release liner. The reservoir is adapted to con- 
tain a liquid drug (e.g. prefilled or adapted to be filled by 
a user) and comprises an outlet means in the form of a 
protruding needle penetratable septum 1 45 adapted to 
be arranged in fluid communication with the second 
needle portion (see below). The expelling means (not 
shown) is adapted for in a situation of use to expel a 
drug out of the reservoir and through the skin of the sub- 
ject via a hollow needle. The reservoir and expelling 
means may be of any suitable configuration, e.g. as dis- 
closed with reference to figs 7A-7D. 
[0055] The needle unit 150 comprises a housing 1 60 
having a lower surface 163 and a moveable delivery 
needle arranged there within (see below). The needle 
unit is configured to be mounted on the upper surface 
of the base plate portion 120 and in engagement with 
the housing portion by means of mating coupling means 
141, 161 on the pump unit respectively the needle unit. 
The needle unit further comprises needle actuation 
means whereby the needle can be moved between an 
initial position in which the needle is retracted relative 
to the lower surface of the needle unit and an extended 
position in which the needle projects through the aper- 
ture 121 . Preferably the needle is prevented from being 
moved to its extended position until the needle unit has 
been properly engaged with the pump unit, this to pre- 
vent unintended needle sticks. The needle may be ac- 
tuated automatically when it is attached to the pump unit 
or manually be separate actuation means 165. 
[0056] In a situation of use, the pump unit without a 
needle unit mounted thereto is attached to a skin surface 
of a user where after a needle unit is attached to the 
pump unit and the needle is inserted. The pump may 
start automatically when the needle unit is attached 
thereto or by manual start means (not shown). When it 
is deemed necessary to exchange the needle unit (e.g. 
after 1 or 2 days of use), the release means 1 62 is ac- 



tuated whereby the needle firstly is retracted to a posi- 
tion within the needle unit and secondly detached from 
the pump unit. The means for moving the needle from 
its extended to its retracted position may have any suit- 
5 able configuration, e.g. the needle may be held in its 
extended position by biasing means (e.g. a spring) 
which subsequently is released. Preferably the pump is 
automatically stopped by this operation just as the nee- 
dle unit preferably comprises locking means for locking 
10 the needle in the retracted position after a single recip- 
rocation of the needle from the initial position to the ex- 
tended position and back to the retracted position. 
[0057] As appears from the above, release means in 
the form of the coupling means has been operated from 
15 a first initial condition (corresponding to fig. 5A) through 
an intermediate condition (not shown) to a second con- 
dition (corresponding to fig. 5B), whereby operation of 
the release means from the first to the intermediate con- 
dition has caused the needle to be moved from an ex- 
20 tended position to a retracted position, and operation of 
the release means from the intermediate to the second 
condition has caused release of the attaching means in 
the form of the coupling means from the pump unit. 
[0058] The pump unit shown in fig. 5A is adapted to 
25 be mounted on the skin of a user and used for a given 
number of days during which the delivery needle can be 
exchanged any desired number of times, however, the 
adhesive means may be adapted for removing and re- 
mounted the device a number of times ; e.g. in case it is 
30 deemed necessary to introduce a new needle at a new 
location. This may be accomplished by using an adhe- 
sive material which per se allows the device to be re- 
moved and re-mounted a number of times, however, al- 
ternatively it may be accomplished by using "renewable" 
35 adhesive means. 

[0059] More specifically, fig. 5C discloses a drug de- 
livery device 300 of the same general type as shown in 
fig. 5A, i.e. a skin-mountable pump unit 301 with athere- 
to attached needle unit 350, however, the coupling and 
40 actuation means are not shown. The lower mounting 
surface of the pump unit is arranged on a flexible adhe- 
sive patch member 370 comprising a lower adhesive 
surface allowing the pump unit to be mounted on the 
skin of a user. However, in contrast to the fig. 5A em- 
45 bodiment, the patch member comprises a "stack" of 
peelable sheets 371, 372, 373 (e.g. 3 as shown). For 
illustrative purposes the thickness of the individual 
sheets and thus the stack is shown somewhat exagger- 
ated. Each of the peelable sheets comprises an upper 
50 surface and an adhesive lower surface allowing the 
peelable sheets to be arranged in a stacked arrange- 
ment with their respective upper surfaces attached to 
the overlying adhesive surface. In the shown embodi- 
ment each of the peelable sheets as well as the sheet 
55 member directly attached to the pump unit comprises a 
tab 374, 375, 376 which can be gripped by the user, the 
tab comprising no adhesive on its lower surface. Advan- 
tageously the tabs comprise individual indication means 



25 



30 



35 



40 



45 



50 



8 



15 



EP 1 502 613 A1 



16 



indicating in which order they are to be used (see be- 
low). When supplied to the user, the lowermost surface 
is advantageously covered with a peelable release liner. 
[0060] In a situation of use the release liner is re- 
moved thereby uncovering the adhesive surface of the 
lowermost peelable sheet (when seen from above as in 
fig. 5G), the adhesive surface allowing the delivery de- 
vice to be attached to the skin of the user. When after a 
given period of time it is desirable to remove and re- 
mount the delivery device (which may be either concur- 
rent with, before or after exchange of the needle) the 
user grips the tab of the lowermost sheet and pulls off 
the device from the skin surface. After this operation the 
same tab is used to remove the now used lowermost 
sheet by simply peeling it off, this operation uncovering 
a new "fresh" adhesive surface provided on the next 
sheet in the stack allowing the delivery device to be re- 
mounted on the skin of the user. This procedure may 
then be repeated corresponding to the number of peela- 
ble sheets, the "last" adhesive surface being provided 
by the sheet member directly attached to the pump unit. 
Indeed, the adhesive used and the properties of the up- 
per surface of the individual sheet should be selected to 
provide safe and reliable attachment of the device to the 
skin of the user, prevent delaminating of the individual 
layers during use, yet allowing a used sheetto be peeled 
off easily. 

[0061] As appears, the number of times the pump unit 
can be re-mounted on the skin surface using afresh ad- 
hesive surface is limited to the number of adhesive sur- 
faces provided by the stack, however, if the pump unit 
(or any other type of skin mountable device such as a 
sensor device) is intended for a relatively long period of 
use (either being a prefilled or user tillable unit) it may 
be desirable to re-mount the unit a further number of 
times. Addressing this problem, fig. 5D discloses a drug 
delivery device 400 of the same general type as shown 
in fig. 5C, however, in contrast to the embodiments of 
figs. 5A and 5C the adhesive means is not provided as 
part of the pump unit but is included as part of an addi- 
tional base plate unit. 

[0062] More specifically, the delivery device 400 com- 
prises a base plate unit 490 having a stack of peelable 
sheets, a pump unit 401 and a needle unit 450. The 
pump unit and the needle unit are configured to be 
mounted on the upper surface of the base plate unit by 
means of mating coupling means 441 , 461 on the pump 
unit respectively the needle unit. Alternatively the nee- 
dle unit may be attached to the pump unit. 
[0063] In a situation of use the delivery device of fig. 
5D may be used in the same way as described above 
with reference to the embodiment of fig. 5C, but with the 
difference that the base plate unit can be exchanged a 
desired number of times. 

[0064] Although the peelable stacks of figs. 5C and 
5D are shown in combination with a device of the same 
type as shown infig.5A, it readily appears that the same 
stack arrangement with corresponding effect may used 



in combination with skin-mountable devices of any given 
nature, e.g. a modular arrangement as in fig. 5Ain which 
movement of the needle is not functionally coupled to 
the release of a needle unit from a pump unit, a unitary 

5 delivery device comprising an externally arranged nee- 
dle (e.g. connected to an infusion set) or a sensor device 
either unitary of modular, just as it may also be used on 
devices comprising no skin-piercing members, e.g. sen- 
sor devices (unitary or modular) based on non-penetrat- 

10 ing sensor means. 

[0065] Fig. 6 shows a needle subunit 1 80 suitable for 
use as part of the needle unit 1 50 in which it is connected 
to the needle housing 160 bya hinge allowingthe needle 
subunit to pivot corresponding to a pivoting axis defined 

15 by the hinge. More specifically, the needle comprises a 
needle carrier 1 90 having a cylindrical hinge portion 191 
defining the pivoting axis, and an arm member 192 ex- 
tending perpendicularly from the hinge portion in re- 
spect of the pivoting axis. On a lower surface of the arm 

20 member a biasing means is arranged in the form of a 
leaf spring member 1 95 adapted to engage a portion of 
the needle housing. The needle carrier carries a needle 
having first and second pointed end portions 181, 182 
arranged substantially corresponding to the pivoting ax- 

25 is respectively perpendicularly thereto. Corresponding- 
ly, the needle housing 1 60 comprises a first opening al- 
lowing the needle penetratable septum to be advanced 
into fluid communication with the first pointed needle 
end portion 181, and a second opening in the lower sur- 

30 face allowing the second pointed needle portion end 
portion 182 to extend therefrom. The openings may be 
covered by penetratable barrier means whereby the 
needle housing can be used for providing an enclosure 
for a sterile needle, e.g. corresponding to figs. 3A and 

35 3B. When the needle unit is attached to the pump unit 
the protruding septum is moved into engagement with 
the needle, during which operation fluid communication 
is established between the second needle portion and 
the reservoir. When the needle is actuated the needle 

40 subunit is pivoted from its initial to its second position 
(with the first needle portion being rotated correspond- 
ing to the pivoting axis), the first pointed needle end 
thereby being moved through the second opening in the 
needle housing and the aperture in the base plate por- 

45 tion. 

[0066] In the above-described embodiments a drug 
delivery device has been described comprising a reser- 
voir, however, for better illustrating the principles of the 
present invention, the means for expelling a drug from 

50 the reservoir has been omitted in the figures. Such ex- 
pelling means, which as the reservoir does notform part 
of the present invention in its basic form, may be of any 
type which would be suitable for arrangement within a 
skin-mountable drug delivery device. Further, as the 

55 needle of the present invention also may be in the form 
of a needle sensor the interior of the corresponding 
medical device may comprise sensor means adapted to 
cooperate with the needle sensor. 
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[0067] In figs. 7A-7E examples of expelling means 
suitable for use with the present invention are shown 
schematically, however, these are merely examples, 
just as the shown arrangement of the individual compo- 
nents not necessarily are suitable for direct application 
in the above shown delivery devices. More specifically, 
fig. 7A shows a pump arrangement comprising a drug- 
containing cartridge 1010 forming a reservoir and hav- 
ing a distal closure member 1011 allowing a needle to 
be connected, and a piston 1015 slidingly arranged 
there within, a flexible toothed piston rod 1020 (for ex- 
ample as disclosed in US patent 6,302,869), an electric 
motor 1030 which via a worm-gear arrangement 1031 
drives the piston rod to expel drug from the cartridge, 
the motor being controlled by control means 1040 and 
the energy for the control means and the motor being 
provided by a battery 1 050. The pump may be activated 
when the needle is inserted (by means not shown) or by 
separate user-actuatable means (not shown) after the 
inserter has been detached form the delivery device. 
[0068] Fig. 7B shows a pump arrangement compris- 
ing a drug-containing cartridge 1110 having distal and 
proximal closure members 1111.1112, and a piston 1115 
slidingly arranged there within, gas generating means 
1120 in fluid communication with the interior of the car- 
tridge via conduit 1121 for driving the piston to expel 
drug from the cartridge, the gas generating means being 
controlled by control means 1 1 40 and the energy for the 
control means and the gas generation being provided 
by a battery 1150. The pump may be activated as indi- 
cated above. A detailed disclosure of such gas gener- 
ating means for a drug delivery device can be found in 
e.g. US patent 5,858,001. 

[0069] Fig. 7C shows a pump arrangement compris- 
ing a drug-containing cartridge 1210 having distal and 
proximal closure members 1211, 1212, and a piston 
slidingly 1 215 arranged there within, an osmotic engine 
1220 in fluid communication with the interior of the car- 
tridge via conduit 1221 for driving the piston to expel 
drug from the cartridge. The osmotic engine comprises 
a first rigid reservoir 1 225 containing a salt-solution and 
a second collapsible reservoir 1226 containing water, 
the two reservoirs being separated by a semi-permea- 
ble membrane 1 227. When supplied to the user, the fluid 
connection 1228 between the second reservoir and the 
membrane is closed by a user-severable membrane (e. 
g. a weak weld) which, when severed, will allow the os- 
motic process to start as water is drawn from the second 
reservoir through the membrane and into the first reser- 
voir. The pump may be activated as indicated above. A 
detailed disclosure of the osmotic drive principle can be 
found in e.g. US patent 5,169,390. 
[0070] Fig. 7D shows a pump arrangement compris- 
ing a drug-containing flexible reservoir 1310 arranged 
within a rigid fluid-filled secondary reservoir 1311 in fluid 
communication with a primary reservoir 1 320 through a 
conduit 1 330 comprising a flow restrictor 1 331 . The pri- 
mary reservoir is in the form of a cartridge with a move- 



able piston 1321 and contains a viscous drive fluid. A 
spring 1 340 is arranged to act on the piston to drive fluid 
from the first to the second reservoir thereby expelling 
drug from the flexible reservoir when the latter is con- 

5 nected to an infusion needle (not shown). The flow rate 
will be determined by the pressure generated by the 
spring in the drive fluid, the viscosity of the drive fluid 
and the flow resistance in the flow restrictor (i.e. bleed- 
ing hole principle). The pump may be activated by strain- 

10 ing the spring or by releasing a pre-stressed spring, ei- 
ther when the needle is inserted (by means not shown) 
or by separate user-actuatable means (not shown) after 
the inserter has been detached form the delivery device. 
An example of this principle used for drug infusion is 

15 known from DE 25 52 446. In an alternative configura- 
tion, the drug reservoir may be pressurized directly to 
expel the drug via a flow restrictor, e.g. as disclosed in 
US patent 6,074,369. 

[0071] Fig. 7E shows a pump arrangement compris- 

20 ing a membrane pump 1430 having an outlet 1431 and 
control means 1 440 for controlling the pump, the energy 
for the control means and the pump being provided by 
a battery 1450. The membrane pump is (in a situation 
of use) connected to a reservoir 1410 from which drug 

25 is sucked through the pump and expelled through the 
outlet. The reservoir may be provided with venting 
means or it may be in the form of a flexible, collapsible 
reservoir whereby venting means can be dispensed 
with. The pump may be activated when the needle is 

30 inserted (by means not shown) or by separate user-ac- 
tuatable means (not shown) after the inserter has been 
detached form the delivery device. 
[0072] In alternative embodiments (not shown) the 
first needle portion may be in the form of a (relatively 

35 soft) infusion cannula (e.g. a Teflon ® cannula) and a 
therethrough arranged removable insertion needle. This 
type of cannula needle arrangement is well known from 
so-called infusion sets, such infusion sets typically being 
used to provide an infusion site in combination with (du- 

40 rable) infusion pumps. 

[0073] In the above description of the preferred em- 
bodiments, the different structures and means providing 
the described functionality for the different components 
have been described to a degree to which the concept 

45 of the present invention will be apparent to the skilled 
reader. The detailed construction and specification for 
the different components are considered the object of a 
normal design procedure performed by the skilled per- 
son along the lines set out in the present specification. 

50 

Claims 

1. A needle device (250, 150), comprising: 

55 

a lower surface adapted for application towards 
the skin of a subject, 

attaching means (270, 161) for securing the 
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lower surface relative to the skin, 
a needle having a pointed end (213, 182) 
adapted to penetrate the skin of the subject, 
the needle being mounted for movement be- 
tween an extended position in which the needle 
projects relative to the lower surface and a re- 
tracted position in which the needle is retracted 
relative to the lower surface, 
release means (175, 162) operatable from a 
first condition through an intermediate condi- 
tion to a second condition, 
whereby operation of the release means from 
the first to the intermediate condition causes 
the needle to be moved from the extended po- 
sition to the retracted position, and operation of 
the release means from the intermediate to the 
second condition causes release of the attach- 
ing means. 

2. A needle device as defined in claim 1 , wherein the 
lower surface is a mounting surface adapted for ap- 
plication against the skin of a subject. 

3. A needle device as defined in claim 1 , wherein the 
lower surface is a mounting surface adapted for ap- 
plication against the skin of a subject, the attaching 
means being adhesive means (270) provided on the 
mounting surface. 

4. A needle device as defined in claim 3, wherein the 
release means comprises gripping means (275) 
connected to a peripheral portion of the mounting 
surface, the gripping means being operatable be- 
tween a first condition through an intermediate con- 
dition to a second condition, 

whereby operation of the gripping means from 
the first to the intermediate condition causes 
the needle to be moved from the extended po- 
sition to the retracted position, and operation of 
the gripping means from the intermediate to the 
second condition causes the mounting surface 
to be pulled off the skin of the subject. 

5. A needle device as defined in claim 4, wherein the 
release means comprises needle retraction means 
(280) operatable between a first position in which 
the needle projects relative to the lower surface and 
a second position in which the needle is retracted 
relative to the lower surface, the needle retraction 
means being moved between its first and second 
positions when the gripping means is operated from 
the first to the intermediate condition. 

6. A needle device as defined in claim 5, wherein: 

the needle retraction means is operatable con- 
nected to the gripping means such thatthe nee- 



dle retraction means is moved between its first 
and second positions when the gripping means 
is operated from the first to the intermediate 
condition, and wherein 
5 - the needle device is pulled off the skin of the 
subject when the gripping means is operated 
from its intermediate condition to its second 
condition. 

10 7. A needle device as defined in claim 5 or 6, wherein 
the gripping means and the needle retraction 
means are operatable connected by an intermedi- 
ate member (277) allowing movement of the grip- 
ping means to be transferred to the needle retrac- 
es tion member. 

8. A needle device as defined in any of claims 4-7, 
wherein the attaching means comprises a sheet 
member (270) having an upper surface connected 

20 to the lower surface of the needle device, and a low- 
er adhesive surface, the gripping means being con- 
nected to the sheet member. 

9. A needle device as defined in claim 8, wherein the 
25 gripping means comprises a tab (276) formed inte- 
grally with the sheet member. 

10. A needle device as defined in any of the previous 
claims, wherein the needle is a hollow delivery nee- 

30 die (21 0), the needle device further comprising: 

a housing (201 ) comprising the lower surface, 
a reservoir adapted to contain a liquid drug and 
comprising an outlet means (261) allowing the 
35 needle to be arranged in fluid communication 

with an interior of the reservoir, and 
expelling means for, in a situation of use, ex- 
pelling a drug out of the reservoir and through 
the skin of the subject via the needle. 

40 

11. A needle device as defined in any of the previous 
claims, wherein the needle is mounted for move- 
ment between an initial position in which the needle 
is retracted relative to the lower surface and the ex- 

45 tended position in which the needle projects relative 
to the lower surface. 

12. A needle device as defined in claim 11 , comprising 
locking means (283) for locking the needle in the 

50 retracted position after a single reciprocation of the 
needle from the initial position to the extended po- 
sition and to the retracted position. 

13. A needle device as defined in claim 1 , wherein the 
55 needle is a hollow delivery needle (181, 182), in 

combination with a pump unit (101) comprising: 

a mounting surface adapted for application 
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against the skin of a subject, 
a reservoir adapted to contain a liquid drug and 
comprising an outlet means allowing the needle 
to be arranged in fluid communication with an 
interior of the reservoir, 

expelling means for. in a situation of use, ex- 
pelling a drug out of the reservoir and through 
the skin of the subject via the needle, 
wherein the attaching means (141, 161) is 
adapted for securing the needle device to the 
pump unit and thereby relative to the skin of the 
subject, and 

whereby operation of the release means from 
the first to the intermediate condition causes 
the needle to be moved from the extended po- 
sition to the retracted position, and operation of 
the release means from the intermediate to the 
second condition causes release of needle de- 
vice from the pump unit. 

14. A combination device as defined in claim 13, where- 
in the needle is mounted for movement between an 
initial position in which the needle is retracted rela- 
tive to the lower surface and the extended position 
in which the needle projects relative to the lower 
surface. 

1 5. A combination device as defined in claim 1 4, where- 
in the needle is moved from its initial to its extended 
position when the needle device is secured to the 
pump unit. 

16. A needle device as defined in any of claims 13-14, 
comprising locking means for locking the needle in 
the retracted position after a single reciprocation of 
the needle from the initial position to the extended 
position and to the retracted position. 

17. A combination device as defined in any of claims 
1 3-1 6, wherein the mounting surface comprises an 
aperture (121), the needle device being secured rel- 
ative to the mounting surface with the needle in reg- 
ister with the aperture, the needle being adapted to 
extend through the aperture in its extended posi- 
tion. 

18. A combination device as defined in any of claims 
1 3-1 7, wherein a receiving portion of the pump unit 
and a corresponding portion of the needle device 
comprise the attaching means in the form of mating, 
releasable coupling means (141 , 162) allowing the 
needle unit to be secured to the pump unit. 

19. A combination device as defined in any of claims 
13-18, wherein the mounting surface comprises 
mounting means (1 70) having an adhesive surface. 

20. A needle (450) device as defined in claim 1 , wherein 



the needle is a hollow delivery needle (181,1 82), in 
combination with a pump unit (401 ) and a base plate 
unit (490), the base plate unit comprising: 

5 - an upper surface and a lower mounting surface 
adapted for application against the skin of a 
subject, the mounting surface comprising 
mounting means (470) having an adhesive sur- 
face, the pump unit comprising: 

10 

a reservoir adapted to contain a liquid drug and 
comprising an outlet means allowing the needle 
to be arranged in fluid communication with an 
interior of the reservoir, 

15 - expelling means for, in a situation of use, ex- 
pelling a drug out of the reservoir and through 
the skin of the subject via the needle, 
the pump unit and the base plate unit compris- 
ing mating, releasable coupling means (441) al- 

20 lowing the pump unit to be secured to the base 

plate unit, 

wherein the attaching means (461) is adapted 
for securing the needle device to the pump unit 
and/or the base plate unit and thereby relative 

25 to the skin of the subject, and 

whereby operation of the release means from 
the first to the intermediate condition causes 
the needle to be moved from the extended po- 
sition to the retracted position, and operation of 

30 the release means from the intermediate to the 

second condition causes release of needle de- 
vice from the pump unit. 

21 . Acombination device (300, 400) as defined in claim 
35 1 9 or 20, further comprising a first peelable sheet 

(371 ) having an uppersurface and an adhesive low- 
er surface, the upper surface being adapted for 
peelable attachment to the adhesive surface of the 
mounting surface. 

40 

22. A needle or combination device as defined in claim 
21 , comprising at least one further peelable sheet 
(372, 373), each further peelable sheet comprising 
an upper surface and an adhesive lower surface, 

45 the first and the further peelable sheets being ar- 
ranged in a stacked arrangement with their respec- 
tive upper surfaces attached to the overlying adhe- 
sive surface. 

50 
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